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ABSTRACT

Male and fetnale A 'eJ mice wNere mated And the resulting pregMncies

were sUrgically interrupted at vatious stages of gestation,. The embryos

were, disasected and identical organs (liver, thymuhs, gUt,. Placenta, and

Wibilicusi) f'rom each, separate pregnancy wrere pooled and injected i6 p.

into sublethally irradiated :(500 rad) yrd ete ABcxAF

or (C57L, x A)F 1 )o Death of the F- hybrids within 60 days Wt the

criterion for the presence of imunologieclly coffpetent cells in the

inoculum. At- the. end of this period the sUrvivors were sacrif iced6,

their spleens and lymph nodes h6mogenizedp, and injected i. p. into

sublethally irradiated F1 hybrids of the other type. Again death within

60 days was the criterion for the presence of imuunoogicaly cometent

cells in the inoculum=

One death occurred among the primary hosts (placenta 1/8).
Immun olog cally competent cells (AHeJ) were detected in secondary

recipients of 2nd trimester fetal liver (3/3), 2nd trimester thymus (3/3),

and 3rd trimester fetal liver (11/12) No iummologica!ly competent

cells (AHeJ) were found in secondary reclpients of 3rd trimester and

newborn thymus (1/14). Deaths occurred among secondary hosts of fetal

gut (3/5), umbilicus (1/3),, and placenta (2/9). There were two deaths

(2/2) am g, the secondary control mice. It is concluded that 2n and
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3rd trimester mouse fetal liver, 2nd trimester fetal thymus, and perhaps

other fetal tissues contain potential iimmologically competent cells.

The theoretical significance of these data is discussed.



'The Problem:

Recent observations have focused attention upon the maft lian

embryonic and neonatal thymus as A critical organ, in the ultimate d"e

velopment, of im mological competence. Hoiwever, other data indicate

that mouse fetal liver may be a source of potential immunologically

competent cells. The present work adds further evidence for the presence

of potential i logically competent cells. in both mouse fetal liver

Ana thymus.

The Findings:

Male and female AHeJ mice were mated and the resulting pregnancies

were surgically interrupted at various stages of gestation. The embryos

were dissected and identical organs (liver, thymus, gut, placenta, and

umbilicus) from each separate pregnancy were Pooled and injected i. Po

into sublethally irradiated (500 rad)F1 hybrids (either (L/c x A)F 1

or .(c57L x A)F)o Death of the F1 hybrids iwthi-n 60 dys ws. the

criterion for the presence of inmuologicalIy competent cells in the

inoculum. At the end of this period the survivors were sacrificed,
their spleens and lyph nodes homegenized, and injected i p. into

sublethally irradiated F hybrids of the. otI-er type0  Again, death within

iii



60 days was the criterion for the presence of immunologically competent'

cells in the inoculum.

One death occurred among the primary hosts (placenta l/1).

Immunologically competent cells (AHeJ) were detected in secondary

recipients of 2nd trimester fetal liver (3/3), 2nd trimester thymus

(3/3), and 3rd trimester fetal liver (11/12). No immunologically

competent cells (AHeJ) were found in secondary recipients of 3rd

trimester and newborn thymus (1/14). Deaths occurred among secondary

hosts of fetal gut (3/5), umbilicus (1/3), and placenta (2A). There

were two deaths (2/29) among the secondary control mice. It is concluded

that 2nd and 3rd trimester mouse fetal liver, 2nd trimester fetal thymus,

and perhaps other fetal tissues contain potential immunologically

competent cells, The theoretical significance of these data is discussed.
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INTRODUCIa

Aecent observations have focused' attention, upon the imbryonic a

neonatal thys as a critical organ, in the ultimate, development Of

immologieal competence. Kalmutz (1)demonstrated that the oposso
embryo was able to react, against antigenic stimuli as soon as the hys

had mdtured, but prior to matufa ion of other lymphoid organs". Miller

(2), Martinez et al (3) and: others, (4-7) have shown, that nice and rats

thymectomized within 2-4 hours of birth have a markedly reduced life span

and a broad i4airmnt of their im ological responsiveness, It has

been suggested (2-9) that the fetal thYmus and its descendent iypho

epithelial celts,. either by the centrifugal1 distribution of thymocyste

which give rise directly to functionally active "colateral" cello, or

by some as yet unkown process which promotes proliferation and

maturation of 1ocaly arising phocytic cells, govern the immological

reactivity of the maaan organiol.
However, roents protected against the lethAl effects of X-radiation

by the intravenous infusion of isoge ic or allogeneic fetal liver cells

ani.fest none of the, tigmata of immuological incompetence (10-14).

Moreover, Doria et al (1-), using 12-18 day mouse embryos, demonstrated
that fetal lir "contained potential or ctual antibody fo rmng cells"

which when transplanted into lethally irradiated hosts, co nferred upon

them a competent imue system of the donor type. The present communi-

cation is: intended to add further evidence for the presence of potential
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ihmmi-ologically competent cells in both fetal liver and thymus, ;and to

discuss briefly the possible significance of these and. the above

cited datao

ATERIALS AND MTHODS

The presence Of potential immunologically reactive cells in Various
fetal tissues was determined by the parenta-F 1 hybrid, gra-verus-

-host method of Cole (l6), with the following modif-iatioi0  it .o1uld

be assumed that any ifmature lymphoid cell's which might be present in an

inoculum of parental strain, fetal tissue would rapidly develop tolerance

to their sublethally irradiated F hybrid host, and, as a result, their

presence would not be detected. if, however, maturation of these

potential immologically competent cells occur'ed in the F hybrid host,

it should be possible to demonstrate them upon, trasfer to an F1 hybrid

of another type (one parent in common) o

Twelve week old mice, either (C57L x A)F1 or (BAL/c x A) F1 (called

1AF and CAF respectively), which had received 500 rad whole body X radi-

ation just prior to the i. po injection of parental strain fetl tissue,

were used as primary hosts Death of these sublethally irradiated F

hybrids within 60 days was the criterion for the presence of i ologically

competent cells in the inoculum: At the end of this period, each

survivor was sacrificed; its spleen and lymph nodes extirpated, lightly

homogenized in cold Ty'ode's solution, and the cell suspension injected

into 1 or 2 sublethally irradiated F1 thybrids of the other ty pe Again,

2



death iof the secondary host within 60, days indicated the presence of

immunologicaliy reactiVe parental strain cells in the inoculum. Fi

hybrids (of' the sate type as the primary host)o, ich h d- received

00 rad whole body X radiation but no injection of fetal tissue, served

as primary tadiation controls0 Sublethally irradiatedI P1 hybrids (,of

the samne type As the secondary host), wihich receiVed Ant i. injectionl

of spleen and lywh nodes from the primary control afnimls, wert the,

controls for the secondary hosts. The irradated mice were housed 4-10

,per cage 0 The diet was Purinba lab Chow, and water ( containing 1%

Neomydin) wat givMen ad libitum.

Male and female AHeJ mice were mated and the resultant pregnancies

were surgically extirated at various stages of gestation. The embryos

were separated from the other products of conception without contminAtion

by Maternal blood or tissue, and the various organs under study were

dissected free in the cold. Identical organs from a single pregnancy

were pooled in cold Tyrode ' s solution an( the cells were dissociated by

gentle aspiration through a 23. gauge needle. Where placental tissue

vs used, thea organs were grossly dissected free of maternal decidua,

finely minced in cold Tyrode's solution, and the cells were dissociated,.

by gentle aspiration through a 20 gauge needle. it is doubtful that the

placental tissue was entirely free of matera cont natiOn. The celln

suspensions were then injected intraperitoneally into 1 or 2 irdiated

FI hybrids. Each pregn-ancy was cc prised of from three to nine embryos
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of from U- days gestation to the newly born. The fetal organs used were

thymus, liver, gut, umbilicus and placenta. Primary recipients of fetal

thymus received from 1 - 10 x 106 nucleated cells per animal while

recipients of fetal liver received from 25 - 150 x 106 nucleated cells.

No attempt was made to quantitate the number of gut, umbilicus or

placenta cells given.

RESULTS

As can be seen in Table I, one death occurred among the primary

hosts (placenta i/), indicating: (1) the absence of mature immunologically

competent cells in the fetal tissue injected, (2) inadequate numbers of

these cells were given, or (3) the potential lymphoid cells in the

inoculum were incapable of reactivity in this system. However, deaths

did occur among the secondary recipients of fetal liver and thyms from

11 or 12 day gestations (3/3 and 313), and among secondary hosts of

third trimester fetal liver (11/12). There was one death among te

secondary recipients of third trimester and new born thymus (1/U4). The

deaths occurring among secondary recipients of fetal gut (3/5), umbilicus

(1/3) and placenta (2/1) may be explained by contamination with fetal

liver, which occurred occasionally during dissection, in the case of

gut and umbilicus, and by contamination with maternal tissue in the

case of placenta. These latter findings, however, warrant further

investigation. There were two deaths (2/29) among the secondary control

animals (both occurring in mice housed in the same cage).



DISCUSSIOW

On the basis of these data and of the observations of Doria et al

(15),it is apparent that fetal liver and 2nd trimester fetal thymus

contain potential immunologically competent cells, which under the

proper conditions are capable of immnological reactivity. These cells

were characterized by an apparent initial absence of inological

reactivity in this system and/or an Increased ability to beccmc

"tolerant" of allogeneic living cells. It should be noted that cells

of similar potential were not found in 3rd trimester thyms or in new-

born thyms. It is of interest that Delmasso et al (6) in their study

of the immunological competence of spleen cells from nice thymectomized

during early neonatal life, observed that these cells manifested no

reactivity in primary hosts. The present data suggest that such cells

might well have exhibited immnological reactivity, bad they been

transferred to suitable secondary hosts.

That the thymus is not the only source of cells possessing potential

immunological competence in the mouse fetus now seems clear. Mouse fetal

liver and, perhaps, other fetal tissues (i.e., gut, spleen, lymph nodes)

may contain cells which, under the proper circumstances, and when

exposed to appropriate stimuli, are capable of inunological reactivity.

The mammalian "immune system" may, therefore, be composed of distinct

"lines" of cells, phylogenetically derived at different times, which

manifest diversity in degree, mode and specificity of their reactivity,
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TABlE I

POTENTIAL IMMUNOLOGICALLY C(IPETzxT E LLs
IN THE LIVER AND THDM(S C? A/He 3 MOUSE EKBRYCS

TRIMTER FETAL GZELLS .. AI MHTALITI(HO/UrW )  A
(W IWJECTED Prinary Host 3econdary Hosa SURVIVAL TIM

PREGNANCY (A/I'J) (LAF 1 or CAF 1 )(LAF 1 or CA'1  (days)

Second* Thymus 0/2 3/3 15

LIvAV 0l/2 3/.3 26

Placenta OA 1 47

ant OA OA
None 0/6 0/6

Third Thymius o/8 1A2 34

Liver 0/8 f1A2 19

Placenta 1/8 2/9 16

out 0/5 3/5 16

Umbilicus 0/3 1/3 10

None 0/2 2A9 10
e, " =,7 Thymus A /10 /2

None 0/6 0//
*Pooled data from two separate pregnancies (ii and 12 day gestation)

*'Pooled data from seven separate pregnancies (18 to 20 day gestation)

AOne litter of seven

6



but which in the adult animal occur as an apparently homogeneous en

population. It is proposed that during the 3rd trimester of pregnancy

in mice, the lympho-epithelial cells of the thymns differentiate from

other potential immuologically competent cells, and that at about the

time of birth they migrate to the ultimate sites of Iimmologica2.

reactivity. Here, the thymocytes and their direct descendants, in the

adult an weil an in the necllatm; A n'ot the -elves piri iologically

reactive in the classic sense; however, in som way, as yet unknowin they

are capable of modifying or augmenting certain lines of lymphoid cells,

i~e., by~hormonalumeane, or by information transfer, thereby determining

the extent, and increasing the specificity of their imunological

reactivity,

Thus, one may regard the mammalian thymus as a recent imnmnologica.

acquisition whose Thnctions include discrimination of fine antigenic

differences and th. governance of reactivity of certain lines of less

sophisticated lymphoid cells.
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